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(54) NEAR INFRARED RAY ABSORPTION FILM AND MULTI-LAYERED PANEL INCLUDING SAME 

(57) Disclosed is a fBm or panel having excellent 

near-infrared absorbability or. that is, excellent near- m. ■ 

infrared shieUabiHy, and having a high degree ol visible 
ray transmrttance and good color tone. 

To produce the near-infrared-absdrbing film or 
panel having good color tone while the near-intrared- 
arjsorbtng dye to be therein is kept stable, the dye and 
the binder resin for the dye are specifically selected, and 
the production method is also specifically selected. In 
addition, for the purpose of producing the Jim or panel 
while the dye to be therein is kept stable and for the pur- 
pose of nraWng thBfJm or panel have additional func- 
tions such as electromagnetic radiation absorbability, 
the film or panel is made to have a multi-layered struc- 
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[0001] The present invention relates to an infrared absorb™ fJm which phe^he ^ ^ 

■mage output devices such as plasma displays. im^SS^SL SS? T«l ^ ^ 85 ""^ * 

infrared range for comrnunication from rraHwxaionino and eV^ rZ^^ZL^^ "l* rays 131619 wrthn 30 

multMayered sheet thaicr^rises an ^ m £Z^!™^^* to *™^*t Ma *^«^ 



or panel to be used for detecting forged cash cards and ID cards. The muHHavered shea « 7o^7^ r"° 
as preparedby laminating functional Hrrs, which include the fflrn of the ZSn ^^.Itf to h <f" * <™ 
ingfunctton, generally on a transparent substrata me '' WW ^ in ^- Mas ^ehav 1 r 9 ashape^eb^ 

BACKGROUND ART 



» [0002] As nearHrrfrared^bsorbing.panefe, 



are^en^inthatrheyaren^W^ 

o those which are decomposed 
e neaHnfrared-absoibing char- 

near-irtoed-afc^ 
^•^erat.aplura^ 
•?.n^nfrared.a^^ 



could not apply to r^-infrared-absorbinq n^e^hfch ^Th^T "* therefore 

o, deterged to^hche^,^ 
a^^Panelsp^uc^^ 



DISCLOSURE OF THE INVEMTTON 
ShJetKa^S^ 

n^-infrared-ateorbing dye aso^eXaTan^^ ^wr^xs an absorbing layer of a 

finding, we have compTetod fhe^^^^^^^^^^ On the basis of this 

the method, the dye and the potymer resin matenaliraybe^^ 



conprfees an absorbing layer of a n^S^ab^^t^^^^^^^'^^ 
byarrwlti^eredsrJp^eJcornS 

dep^ngonme.rchamc.ens^ardar^ityd^ 
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in such a manner that the multi-layered film or sheet may exhibit desired color tones in the neaHnfrared-absorbing 

range and the visWe-ray range. 

[0007] The invention is descrfred in detail hereinunder. 

5 BEST MODES OF CARRYING OUT THE INVENTION 

[0005J The Urn and the multi-layered sheet panel of the invention are a near-intrarerj^bsorbing. single-layered or 
multHayered f ilm that comprises an absorbing layer of a near4rr«r^ 

ymer resin, and a near-irrhareri-absorbing. multi-layered sheet panel comprising the film, respectively. 
10 I 0009 ! Theabscrtrnglayerotanear-infrared-absorbrr^ which is in 

there^-rrfrared-absor^ 
infrared-absorbing dye arrf^ 

of a near^Wrare^absoibing dye and a polymer resin in a solvent onto a transparent film of polyester, polycarbonate or 
the file through coaling; a f Bm as formed through melt extrusion of a rrear-irteed-absoWng dye and a polymer resin; 
is a film as formed by polymerizing and solidifying a uniform mixture of a near-infra/ed-absorbing dye and a monomer or 
a flm as formed through deprjs^ 

on a. transparent plastic film Any one or nwerjf these film layers may be in the ^ 

Specifically, different fins of different near-infrared^rjsorbing dyes are formed in different methods, depending on the 

characteristics of the dyes, and a plurality of those films are laminated together, or the fJms are used singly. In that man- 
20 ner, the single-tayered or mJWayered 13ms may exhibit any desired color tones in the rrw-rrrrrared-absobing range 

andinthevisible-rayrancAhaa»rrJar^ " 

[0010] horrJinary tart mert extrusi™ 

However. Ihe film for the arjsc^ layer in the r^-to 

method or a coating ir^od. tt may be dn^ 
25 near-infrared-absorbing dyes used are not th 



dyes having low heat resistance could be used so tar as they are uniformly dispersed in ordinary organic solvent 
Accordingly, the invention is advantasKXws m that the lat^ 
[0011] h the castirgwa^ method for forrr^ 

the binder for the dyes to be in the films. The rxxymer resh may r» ary of lo^ 

example, cocotyestere. pofymethyf methacrytates, polycarbonates, polystyrenes, amorphous pofyotefre. polyisocy- 
anates.rx^lyaDylates.tr^^ 

50 inKrons and having tbe intended near-infrared absorbing capabMes. thedyestobeinthefilrrsrrustbe dissolved 
m the binder resrn to have a high, concentration of from 1 to 5 % by weight (relative to the sofid content of the resin) 
though depending on their types. However, stable dye solutions having such a high concentration could not be pre- 
pared. if ordinary binder resins such as polycarbonates, acryfc resins or the lite are used. Even if the dye could be forc- 
edly dfesofved in such a binder resin, the resulting solution rs unfavorable as being ixtUematjc in that the dye is 
unevenly distrfouted therein, or is precipitated to give a sofid floating near the surface of the solution, or the solution rs 



[0012] 1^ the purposed dissaving tte 

« fhepolyrjsterresire desert andHeMW- 
100053. These polyester resins are preferred, as dissolving the dyes for use in the rrrverrSonto form dye soluSons hav- 
ing a high eventration. Arxxxtlngly, in the present invention, preferably used are the resins for the purpose of dissolv- 
ing the dyes to give dye solutions having a high ccfKSrtratrbn. 
[0013] Thepc^esterresinsareccpcfymerizedwr^ 

45 formulae (4) to (9): 




R, represents an alkylene group having from 2 to 4 carton atorrrs;f%IVR 4 arKlR^ 
n. or an alkyl. aryl or aralkyl group having fn™ 1 to 7 caiton atorrrs, arri these m 



3 



EP0 894 620A1 




R s -OH 



(Rn)k 



wherein Re represents an alkylene groqp having from 1 to 4 carbon atoms; fy. Rg, R., R 10 and R 1t each recresent a 



HOR, 



R,- O 
^ II 



•Rl5 

OR 12 OH 
0 " ,e 



4 m ^^ ff ^*^ fr ^1 to4ca ^ a ^:Ri3.Ri4.Ri 5 aridR, R eariire^ 
^at^orana^a^a^ 



! 20 )m 
RiaOH 



wherein R, 7 and R, 8 each represent an alkylene grot^ having from 1 to 4 carbon atoms, and these may be the same 
atoms, and these may be the same or different; arrflarrfmea^represertanatural n^rrtfrlmltoS: 



HOR 21 - 



R 23 Q R 25 

(R 27 )n 



R 21 OH 



orcfiftererrtarKJnrerxeserteanatwBlnumrjeroffrcmOtoB: yDemasamo 
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^3Tv ^29 ,^33 

H0R 28 ^-^J-C-{_>-O-R 2S 0H (9) 

R 32 R 30 R34 

wherein Ffca represents an alkylene group having from 1 to4ca^a1onre; F^andRMeachrepreserrtanalkylyoijp 
havingfroro 1 to 10 carbon atoms, and these may be the same or (Afferent; R32, R33 and R34 each represent a 
hydrogen atom, or an alkyl. aryf or aralkyl group navhg from 1 to 7 carbon atoms, aixllr^ may be the sarne 
ent 

10014] The compounds of formula (4) for the polyester polymers for use in the invention include, for example, 9.9-bfe- 
[4^24ryoV0Kyeth(^)pheriyl>ilua 9.9^4^2-rr/draryetfw>ry)^^^ 9,»bis-[4-<2-hydrox- 
yethoocy)^,&dimetrr)rrpherry^ 9.9^4^2-rr/oroxyetfxrxy)^et^ 9,9*is44^2-nvdrox- 

yetrnxy>^,Srjiethylpheny04luorene. etc. 01 those, especially preferred is 9.94)is[4#-bydroxyetrK>xy)p^ 
as giving polyester polymers having most balanced optical characteristics, heat resistance and shapabflHy. 
[0015] . The compounds of formula (5) for the polyester polymers for use rn the invention include, for example, 1,1- 
bi5(4-{2-hydraxyethmn/^^ 1,1-bis r>(2-hyoVaxye1haxy)^mel^^ 1.1-brsf4-{2- 

riydroxyethaioytoW^^ 1,1-bis[4-(2-hydrao^rlhoxy)^^^ 1.1-bis(4^ 

hydro>ryelhc^)-3.5<f^ etc.; and their derivatives in which fromTtoT^og'ens'^e 

rjyclohexaneg / rouparesubstrWedwrlhanyc1a^^ 

preferred is 1,1-bis [4-{2-trytfcxyethoxy)rjhe^ 

[0016] The compounds of formula (6) for the polyester polymers for use in the invention include, for example, bis-{4- 
(24iydroxyetrxjxy)r>enyl}^urlone, bis-[4-p^droxvetrMxy}^ bis44^2-frydrcixyethoxy)-3.5- 
cSmethylpheirylHulfone. bis-[4-<2-hyrJraxyeth^ bis^^rydraxyetho^ 

10017] The oompoundsof formuta(7) for the pctyester porymers for use in the invention include, for example, tricy- 
rfoo^canedknethytol, tricycloderanediethylot. tricyckxfecanedipropylol, tricvckxfecanedaxjtylol, olrnethyrtncycfodecan- 
etfimethyto), dethyftricyclcdecanealmetriylol, o^enyftricvctoderaneolmethylol, di>enryltricyclc<fecanedmethylol. 
thre^'e^^ °^ e ^ ic ^^ nc< * netfvW - °* 

[0018] The dJrydroxy compounds of formula (8) for the polyester polymers for use in the invention include, for exam- 
ple, 1,1^4-(24rydroxyethoxy)pr^-1^er^etrane, 1,1-bis[4^2-fi>*oxvetr^ 
1,1-brs[4-(2-hy*oxyethoxy)^^ 1.1*is[4-{2-byoYoxye^ 
rrylefhane, 1.1-bis^24iydroxyetlioxyH.5^^ 1 .1 ^s{4^24ivclrc^trwty)-3i)ror^lpr^ 

nyrj-1-phenylethane. 1.1*ts[4-(24iyaroxyetrK»y)^^ eta; and their derivatives in 

which the center carbon atom is substituted by any of alky), aryiand aralkyl groups having from 1 to 7 carta* atoms, 
and from 1 to 4 rrydrop^ atoms of the phenyl group of the 

. groups having from 1 to 7 carbon atoms. Of those, preferred is 1.1-KsH24r>droxyethrj(y)pheri^ 
10019] ThecompouTrisoftorrTula(9)fortte 

brs[4-{2-fiyctrcrxy^^^ 2£+fe{4-(2-hydra*yeth^ 2^^4K2-hy*axyethoxy^he- 

nyfbentane, 2£«s[4-£-hydrci>cyeth^ 2£-bistK2-bvdra)<yetnoD(y)r^ 2£-bis[4- 

(2-hydroxyethoxy)phenyl}^^ 2£^4-<2-tyoYc*yethc^)pher^^ 2^*is[4^2- 

.hydraxyetrmvJphenyQheptane. 2.2-ris[4-(24iyrJroxyetho^ 22^4-(2-hyclroxyethcrxy)phe- 
ny1)4-roethymexane. 2^-bis[4-(2-fTyrJroxyetJKrryto^ 2J?*is[4^2-hyrJroxyethoxy)pr«nyP> 
cfmethyfoenlane, 2£-bis[4-<24ryrJraxyet^^ 2^tet><2-hyo^etr»xy)pbenylH.4- 
dimethylperrtane. 2,2^s[4-(2-hyaYaryethoxy)phen^ etc. Of those, especially preferred is 2,2-bisI4-<2- 

rr/drc*yetrKKy)r^err/IH-r^ since the size of Hs branched side chain is large to a suitable degree and 

sfo<» the soUDiSty in onjanic sohrente of the r^ 

fere with the heat resistance of the polymers comprising it Also preferred is 2^4x^4-(2-hydraxyethc^)phenyfJi)r^ 

parte, as having exceBerrl heat resistance arxjmech^ 

the solubility in organic solvents of the polymers crjrrpisrrig Ft 

[0020] The dWcompounds noted above may be ernployed either sfogry or as corrbined. 

[0021] Any dcarboxyfc acids that are employable tor producing ordinary polyester resins may be used for producing 
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the polyester polymers for use in the invention The dcarboxyfc acids usable herein include, for example, aromatic 
dkaiboxylic acids such as terephthalic acid. rsophthaTc acid, 2.6Hiapritralene<ScajboxyBc acid. I.B^iaphthalenedicar- 
boxylic acid. 1.4^wprrthaIenedcarboxvSc acid. U-naprrtt^enedicartxHvfc add, 1^arMialenedicaitx«y0c acid 
^^^ en ^^^^^ va ^ en ^^^ ac«. 1 J-rapMraler^KartxwyBc acid. 2.3-naphthaJer^ 

bphenykScarboxyfic acid, etc; aSphafic cficarboxySc acids such as matonic acid, succinic acid, glutaric acid, adfoic add, 
pimefic acid, suberic add. azelaic acid, methylmalonic acid, ethyfrnatoriic add. methyisucdnic acid, 2^-dimethvIsuc' 
cWc add, 2.3<rimethylstjcdnic add. 3-methytojutaric acid. 3.3-dmethytc^iric add, etc.; alfoycBc tficaiboxyBc acids 
such as 1.4Hqfdchexar*dicaiboxyli& add. 2.5dimelhyl-1.4^cWje«nec5cajtx^ add. 2,3.5,6-tetramethyH.4- 
w <qrck»hexanec5cart)axylic acid. etc. For the polymers that are required to have high heat resistance, especially preferred 
is 2.6-naphthalenedcarboxytic acid; and for those that are required to have good stepabiBty. preferred is terephthalic 
acid. The dicarbaxyBc acids noted above can b« empk^r«dn either s^cr as (»rrt)ined. 
[0022] The polyester jxjtyjrne^^ 

polymerization such as interestemfcalion or drect pdymerization. or of solution polycondensation. interfadsJ polyrner- 
15 ^^w^elika For the rxco^ction. the reaction c^ 

may be any ordinary ones, for which any orrfnaryrrtethodsareernployabla 

[0023] Where the polyester polymers for use in the invention are produced through melt polymerization tor interest- 
enTKatktt.atleastcrworrrwecorr^ (4) to (9) are used as comonomers, in which, pref- 

ymers produced could be high. Where it is not larger than 95 mol%, the meft pctymerization is easy and the molecular 
weigirtdtrwporyeslerporymerstoDep . 
the total amount of the dhydraxy coir^rids used is larger than 95 mo)^ 
through solution rxrymerization or irrterfacial polvmerization within a shortened period of time. 
25 [0024] As the sector c5ssrfvingtheresinand the dye in the invention, employable is any and every organic solvent 
. ol vmkh the toiBrig rxiirt is acwiatarjte 

in the invention indude. for example, aliphatic haSdes such as chloroform, methylene chloride, dichloromethane, dfcWo- 
roethane. etc; and norvhalogen organic solvents such as toluene, xylene, hexane. methyl ethyl ketone, acetone, 
cydohexane. etc 
a> .10025] FfrorsscMigtheresinandtoed^ 

hig>concentrafion solutions are prepared, butterfly mixers or planetary mixers may be employed, which, however, are 
not whatsoever limitative. 

[0026] Where thefimof the invention is rjroduced from the solute 

pr eferabty employed is a casting or coating method, fo toe ca^ngmetr»d.tte 

35 mbror-Mshed metal sheet then spread on the surface of the sheet with a rod having grooves at regular intervals ther- 
eon, and then dried, and thereafter the film formed on the sheet is peeled off in any desired manner. Thus is obtained 
the intended finished film. Needless-tb-say. the method may be automatically machined to obtain the film, for example 
by using an ordinary casting machine. 
[0027] In the cwtn^ method, m general, a fi^cf panel is exxu 

« ner noted above, which is then dried to form a film layer thereon. For example, where a transparent or other functional 
film is coaled with the solution, any ordinary coating machine is employable. Using the machine, the film tobe coated 
is moved at a speed of from a few meters/rriri to tens metersAnin. while Ihe sdutioh is extruded through a T-die onto 
themovirgfi!m.andtr»thus<x^^ 

the thus-dried film is wound up. In the rnachirie. the series cl this coatmg process 
45 I 0028 ] The absorbing laver to be mftenear-i^^ 
extrusion, which has the acVantac** easiness and irtexp^ 

resin and the dye are fed into a single-screw or double-screw kneader via a feeder, melted and kneaded therein at a 

predetermined temperature, generally at around 300'C, and then extruded out through a T-die to give a film Needless- 

to-say. the foventfon is not limited to the general melt extrusion. 
so 10029] As the absorbing layer to l» in 

formed through polymerization and soBcHicaSon. As monomers in this case, usable are any known vinyl compounds 

such as styrene, butadiene, iscprene. methyl acrylate, etc The dye may be previously kneaded with the monomers 
• alongwitoaninitmtortogtoaiM^ 

of sheet glass or the Rte. and is heated or is exposed to uRravidelrayc whereby me rro 
55 I 0030 ! Accordingly, for example, where dyes having poor heat resistance are used in forming the absorbing layer to 

be m the near-infrarerJ^rjscfbing panel of me inverrtion. the film of toe foyer ma^ 

methcdrvmerettosehavirGpow^ 

of polymerization followed by soBoTKatfon; and v^e any otoer dyes are used, toe film rf 
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accwtfngtothemellextruskjnmeth^ 

invention, in which, therefore, any desired dyes can be used tor forming the Individual films with no fimrtatjon. The dye 
density of each film layer can be separately wrtroHed, and the cotor toned the pariel construing the pluiai 
may be any desired ona 

s [0031] The especially important characteristics of neaHrrfrared-absorbirig panels are the absorbabiTly for near-infra- 
red rays, concretely those tolling within a wavelength range dfrom850nmto1200nm > the transmtttance for visMe 
rayB,corwetelytr»seraJHngv^navi^r^ r^ad from 400 nm to 800 nm. and the color tona 
[0032) Of those characteristics, the near-infrared absorbability is the most important In some uses, however, the 
other two characteristics are extremely irnportanL For example, for near-infrared-absorbirtg panels which are for 

w absorbing near-infrared rays from image output devk^trK^ 
operate inanear-rrrfrared range. rKrforiryt^ 
impcftart especially when they are us^ 

must be rmnimized as much as possible in the panels. Ccfwetety. the panel niusth 
case; plural rjyes must be delicately cc^Mned to 
J5 [0033] For producing near-infrared-absorbing panels according to conventional techniques, employed was a method 
of kneading a transparertporymerresin'anda riear-tofrared absorbing dye followed by extruding the resulting, rrixture 
into a sh^t through tot nielt extoisio^ 
corwenttonal methods, how 

select'rxj the desired dyes is nanow. to thc^ therefore,^ 
20 tics noted above. 

[0034] As opposed to those produced according to the conventional methods, the near-infrarot-cbsofbing panels of 
toe tover^ areacVantac^ous to ttot toey cot 

having poor heat resistance can be used. Therefor* for foe panels of toe irr*^^ 
dyes is broad. 

25 [0035] Any arri every dye having ne^irrfra^^ 

infrared-absorbing panel of the invention. For example, the dyes usable in the invention include poiymethine dyes (cya- 
nine dyes), phthatocyanine dyes. napMalocyanine dyes. drthW-metal complex dyes, naphthoquinone dyes, airthroqui- 
none dyes, triphenylmethane dyes. amWum (or ahminium) dyes. c5-irrrmonrum dyes, etc. 
[0036] Of those, preferably combined are at least two or more of three different types of dyes, aromatic drihioMnetal 

so complexes or a general formula (1): 



35 




wherein Rf arxl F^ each represent an alkylene group hav^ 
ffajp.afkionneatomcfaty 

aromatic cWmmonium compounds of general formula (2) or (3): 
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R 9 R 8 



wherein Ri to Rg each represent an alkyl group having from 1 to 10 carton atoms; and X represents a monovalent 
anion. 




wherein Bi to flj, each represent an alkyl group having from 1 to 10oubonaton«;arrfX represents a rr^^ 
anion. 

andprrlhaJocyar>inecVes.ThecomW 

10037] The aromatic dtntol-metal complexes noted above include, for example, nickel bfs-l^-^phenyHJZ-ethene- 

dithictete, and Hs (krwatives in which 

analkylene group tevirig from 1to4c^^ 

Boned are corrpounds o( the toltowingchernkalfonT^ 
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id in the chemical formula (1 2). For example, the cations deserted in literature, -Development of Functional Dyes, 
and Market Trends" (by CMC Publishing) are acceptable. 




[0049] In place of the metallic nickel, any and every tetravalerrt transition metal is employable, which includes, for 
example, titanium. varerJum. zirconajm. chromium, mc^erwra rutrtenium, osmium, cobalt, platmum, palladium, eta 
[OMO] Tto> dyes strongjyabsc* the ray^ 

cutttog off near-infrared rays that are applied to remote controJers. eta, the dyes are effective for preventing remote 
malfunctioning. When laminated with an electromagnetic racfiatton-absorbing layer of so-called tow- 
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radiation glass, ITO or KO. which wil be descrbed in detaS hereinunder, to produce multi-layered panels, the dye layer 
in the panels produced more effectively cuts cfl near-infrared rays. 
[0041] Trmarorraticd-OTirnonwmcwmrx)utx^ 




wherein Rj to Ra each represent an alkyl group having from 1 to 10 carbon atoms; and X represents a monovalent 
anion. 




(3) 



RD 16 



wherein to Ra each represent an alkyi group having from 1 to 10 carixxi atoms; ardXrefxesenfea rnonovaJent 
anion, 

include, for example; compounds of the following chemical formulae (13) to (1 7), which, however, are not whatsoever 
limitative. Except the hexafluoroantimonate ion in the compounds illustrated, any other monovalent anions are employ- 
able. Preferred examples of the anions include hexafXiorophosphateion, tetraJtuoroborate ion, perchlorate ion, etc.. 
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N(C 4 H 9 ) 2 




[0642] 11»dyi»stronglyabsoifother^ataround1000ninAscu^ 

to remote controfiersand the like but also rays to be applied to corhputer communication systems which wffl be wider/ 
used in future, the cr/es are effeetwe for p^ 
or etched electromagnetic radiaforhabso^ 
ered panels, the dye layer is more effective. 

[00431 The above-Hflnennoned two types ot dyes (aromatic rJthtot-rnetat complexes, and aromatic dHnwiorium com- 

pounrJs) are especially effective. Where the dyes of those types have trwab% to aJbscib visile ray^ 

bihed with color tonfrcorreebng dyes to modulate the color tone of the panels corrprising them. As trie color tone- 
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correcting dyes for thai purpose, effectively used are phthatocyarane dyes. Any and every phthatocyanine dye is' 
employable herein, for example, those described in literature, "Development of Functional Dyes, and Market Trends' (by 
CMC). 

[0W4J In general, the near^rrfrared-absorbing, aromatic oWmrnoniurn dyes mentioned above are unstable to heal 

5 Therefore, if the dye layer is formed through melt extrusion or through porymeri2ation followed by solidification, the dyes 
will be thermally 1 decomposed, resulting in that the near-infrared absorbability of the dye layer will be poor. Accordingly, 
when the dyes are used In the absorbing layer, it is especially desirable that the dye^antaWng absorbing layer is 
formed in a casting method. 

[0045] For producing the neaH'rtrared-absorbing panel of the invention, previously shaped sheets or films must be 
io laminated in arry suitable method. For t^^ 

polymer adhesive of that type includes, for example, two-liquid epoxy adhesives, unsaturated polyester adhesives, ure- 
thane adhesives, phenolic resin adhesives. vinyl resin adhesives, arri acrylic adhesives. 
10046] The nea/4rifrared-absorbir^ panel dsi^ 

inf rareoVabsorbing layer noted above as the layer having a specific function. Preferably, however, the multi-layered film 

15 w sheet o! the panel addilirmailyrrasar^ 

an arrbreflection layer, a shape-retaining layer, etc., in addition to the absorbing layer. The electromagnetic radiation- 
absorbing layer is a transparent corxJuctrve f am, for which preferred are polyester films, glass sheets, acrylic sheets or 
polycarbor)e4e sheets coaled vvith a thin derxjs^ 
a Icwer sheet reastivity may have Kghw 

x of IheiTietaffic Allayer to l»trx^ 

fflms is lowered. The arrSreflection layer is to prevent surface reflection on the panel, while increasing the right transmit 
tance of the panel and preventing the panel from 'glaring*. 

[0047] In the present invention, preferably used are metaJ-deposited polyester films, glass sheets, acrylic sheets or 
polycarbonate sheets as the electromagnetic rariafirjrKfcsorbing layer in the panel, which, however, are not whatso- 

2S ever Bmrtativa A f&nas meshwise coated with a conductive material through screen-printing or the Ske may also be 
used as the electromagnetic racfiati on-absorbing layer. As the case may be, a single, metal-deposited Urn that acts both 
as the arrtiref lection layer and as the electromagnetic ratftatico-absorb'ng layer may be used. In that case, the metal- 
. deposited Km is the outermost layer of the paneL The function of the shape-retaining layer is to retain the overall shape 
of theparielinwhk^menear-irrfrareoVBbsc^ 

so In addition, the shape-retaining layer further acts to increase the heat resistance rf 
abrasion resistance d the surface dtte 

shape-retaining layer. In general, preferred are poryraibonates, poiyaaytonitnles, polymethyl methacryfates, polysty- 
renes, arxipolvesters. EspeciaJyrx^^ are r»rycabortates in view of their heat resistance, and polymethyl meth- 
acrylates in view of their transparency and abrasion resistance. Glass is also preferred for increasing the mechanical 

35 strength and the heat resistance of thepaneL 

[0048] As the electromagnetic radatfon-shielding, transparent conductive layer noted above, employable is a so- 
caled heat-reflecting glass sheet as prepared by coating a glass substrate with three w mora lay^ 
lectrfo fSmythin metal flrMranso^ 
asexterioraorvrrrxtowpanesofbu^ 

w used in this, preferred are titanium oxide, zirconia oxide; hafnium oxide, bismuth oxide, eta As the thin metal film, pre- 
ferred are gold, platinum, silver, and copper. In place of the thin metaJfilra also pr^^ 
zirconia nitride, or hafnium nitride. 

[0049] The electromagnetic Rdiatrorvsriekfing. transparent conductive layer may be further coaled with a transpar- 
ent cx>reluctrvecoddefi^ 
*s oxide, aJim'rturrKtoped arte oxide, etc 

[0050] Where the metaWeposited layer is used as the electromagnetic radBafovshieWing, transparent conductive 
layer, it must be cornbihed with a 

rays having a wavelength longer than 1200 nanometers. Therefore, the dyes in the near-irrfrared-absorbing f 3m to be 
cornbined with the heat-refledng glass sheets 
so absorbed by the heat-reflecting glass sheet Needless-to-say, heat-reftecSng glass sheets have afferent absorption 
characteristics, deperxing on the materials constituting them. Therefore, by controlling the dyes to be ccxnbined and 
. aJso their cox»rrljation in the near-rrto 
sheettobeeomblnedmerewrth- For this pu^ 

hereinabove, preferably the aromatic o5th»c4-reckel complexes, most preferably nickel bis-1 ,2-djpherryM ,2-etherxHfithi- 

6 otate.cr its derivative in which the hydrogen of the bereeneririg is substituted with a 
For further rrxxhrtalarKjttiecctor toned 

[0051] Where the electromagnetic radiation-shielding conductive layer has neaHnfrared-reflecting capabilities and 
where it is combined with a near-infrared-absorbing film of the invention that contains, in a transparent polymer resin, 
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a % by weight, relative to the resin, of a dHWd-metal canplex. b % by wei^olaphMo<vaninedy8.c%byweigMof 
a ottnrronium dye and d % by weight o! an arrirwmoVe. trie ranges waKnwWehft^ 

s 5.0. 0.01 £ b s. 2.0. 0.1 £ c <: 3.0, and 0.01 s. d s. 1.0. preferably 0.5 i a & 2£. 0.01 & b £. 2.0. 02 s c s 1.0. and 0.1 <: 
d £ 0.5. SpecTicaBy. the dyes to be 'm the absorbing layer are preferably so formulated that they satisfy the requirement 
5 of 0.81 sa + b + c + d£ 6.0. the resin mixture cornprising the dyes noted above is sheeted irto a film d the absorb- 
ing layer through casting, coafing, me^ 
totrierwjnomerstoterxjrymer^ 

and the resin mixture comprising them is sheeted Wo a film, the resulting 13m has poor near-infrared absorbabBHy 
though it may have a high degree of visible ray transmfttance. The film, even if used in near-infrared ractetion-shiekSng 
• w fliers, is no more effective and is unfavorable. On the other hand, if the dyes are formulated under the condition of 
a+b+c+d>6.0 and the resin rrixtore comprising them is sheetediritoafan^theresiihlngfilmhasalowdeyeeof 
visibre ray transrnittance though rt may have good near-infrared absorbaMity. The film is useless in optical filters. 
Regarding these matters, one preferable embodiment is shown in Example 24 mentioned below, and one nonpreferable 
embodiment is in Comparative Example 1. 
is [0052] Where the electromagnetic racfiaborvshekfing. transparent conductive layer is a mesh-type one. such as that 
mentioned above, and where it is combined with a near-irrlrared-absorbing film of the invention, the absorption of the 
rays faflhg with'n an Mended wavelength rajige rrust be 
the rnesrhlype layer has r» near-infrared alasc*^ 

radiation sKeWabiBty. As the dyes for that purpose, preferred is a mixture of an aromatic d-immonium compound and 
» an aromatic dthfoJ-rnetal complex. Like in the above, the aromatic dhWoknetaJ complex is preferably an aromatic 
dilhioMckel complex. rrostprderablynickdK^ 
gen rt the beraene ring is sijbstiMed wim a fluorine 

the counter anion is preferably a hexalluoroantimonale. hexafluoroarsenate. perchlorate or tetralluoroborate ton. If 
desired, a phthatocyanine dye may be added to the c^rrtaire for confutation. 
£5 [0053] Where the efectrorragnetic racSatton-sWelding conductive layer does not have near-intrared-reflecting capac- 
ities, and where it is combined with a r^-irrfrared-absorbing of the invention that contains, in a transparent polymer 
resin, a % by weight, relative to the resin, of a drtWoVmetal complex. b%b 

weightof aol-irnrnoriumdye andd%by weig^tt of an arriruurri dye, as in the above, the preferred ranges for the dyes 
are 0.1 s. as ao. 0.01 & b s 2.0, and 0.1 s c s 5.0. more preferably 05 s a £ ZO, 0.1 s b £ 1.0, and 1 .0 z c i i.0. Spe- 

so dficafly, the dyes to be in the absorbing layer are preferably so formulated that they satisfy the requirement of 
1.6 S a + b+ c <L 6.0 . The resin mixture comprising the dyes ixrted above is sheeted irrto a flm of tte 
through casting, coating, melt extrusion or pofymerization. In the polymerization method, the dyes are added to the 
morornerstobepofyrmrcedlf.ho^ not satisfying 

tr»recrui>emert noted above and the resin nnrxtue cwrpristng them is sheeted into a film, the resulting f3m has poor 

as near-irtoed absorbability thou^ 

infrared radiation-shielding filters, is no mora effective and is unfavorable. On the other hand, H the dyes are formulated 
under the condition of a + b+c>6.0 and the resin mixture cornprising them is sheeted into a fHm, the resulting film 
has a low degree of visible ray transmfflarx* though H may 

optical fillers. Regarding these matters, one preferable embodiment is shown in Example 25 mentioned below, and one 
« nonpreferable embodiment is in Comparative Example 3. 

[0054] Embodiments of the present invention are described concretely with reference to Fig. 1. 

10055} In Fig. 1 . 1 is an antireflection layer; 2 is a shape-retaining layer of a transparent resin such as polycarbonate, 

pdyrnelnyl methacrytate or the like or oi glass; 3 is a transparent conductive layer that acts as an electromagnetic rac*- 

atfon-sNekfing layer and ateo as a near-infrared radation-shieWing layer, and this is formed on a polyester 13m through 
« vapadep(Kitioaaisdirectryclepo^ 

resistance or a dye having poor tfspersiDSty. and this is formed through coating or casting. 5 is a layer having botti 

near-Wrared abscAabfflty ard shape 

omers followed by sofidiftcation. 

[0056] As illustrated, a plurality of layers having different properties are laminated in different manners mentioned 
so below to form various rrutti-layered structures of typical enfoocsments of the invention. However, the invention is not 

wriatscwerBmrted to the illustrated cfles. but er«x^ 

neaz-irtfra/ed^absorbing layer. 

[0057] Rg^1-A illustrates one emtod^^ 

face of the shape-retaining layer 2 of r^ 
55 conAictivelayer3 a^thenear-rrrfrared-ahsCTbingtayer4 are laminated on fJieother surface of the layer 2 rn thatorder, 

The layer 4 is iformed through coating or casting. 

[0058] fig. 1-B illustrates another embodiment of the invention, in which the antireflection layer 1 is attached to one 
surface of the shaprHetainmg layer 2 of polycarbonate, potymethyl methacrylate. glass or the lite, while the transparent 
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corxJuctwelayer3andthertear-in^ 

and in which another shape-retaining 2d 

layer 4. The layer 4 is formed through coating or casting. 

layer 1. ^transparent conducive layer 3. and the panel layer 5 having both neaj-infra^eTabsorbaM^ and shape 
retainabifity. The layer 5 is formed through meR extrusion or rxrfymerna^ 

[0060] The advantages and the novelty of the invention are described concretely with reference to the Mowing Exam- 
ples. 

[0061J In Examples, the near4nfrared absorbabaity. the vi&Me ray transmittal* and the cctortc^ each sample 
produced are measured and evaluated aamSng to the rr>ethcxlsmentkOTed below. 

(1) Near-trrfrared AbsorbabiTity: 

[0062] a each panel procJucedtnExaird^tteBg^ between 900 run 

and 1200 nm was measured, using a sprjctropriotometer (Best-570. manufactured by Nippon Bunko KK), and the mean 
value.T%was obtained. From trfecttained was the near-irto 
resented by (100 -T). Each panel is evaluated on the basis of the rjercentaae thus e*Wned. 

(2) VTsMe Ray Transrnhtance: 

[0063] Using the same spectrophotometer as in (1), the mean Gght transnittance, tv % for the wavelength range fatt- 
ing between 450 nm arid 700 run was measured, which indicates the visfclB ray transmittance ol each panel. 

[0064] Starting compounds of 0.4 mote of dimethyl terephthalala (DMT), 0.88 mote of ethylene glycol (EG) and 058 
mote of 9,9-bfe(4-<2-hycVoxyetJxKy)^^ (BPEF) were polymerized through ordinary melt polymerization to 

give a ftuorene copolyester (DM/BPEF = 3/7. by rnofj. Tha copolyester had a limiting viscosity fnj of 0.42^ a molecular 
weight Mw of 45.000. and a glass transftfcxj point Tg of 140«a 
[0065] Mc^bis-UtfpheriyM^ 

al..J.Am. Chem. Sec . VbL 88. pp. 43-50. pp. 487CM875, 1 966). and purified throug h reoystafcation to have a purity 
of not lower than 99%. 

[0066] The ftuorene copolyester was aspersed and cfesofved in methylene chloride along with 0 038 % by weight, 
relative to the copolyester. of nickel bis-U-diphenyH .2-ethene^ffthiolate. 0.005 % by weight of phthatocyanine dye 
(EX Color 801 K. manufactured by Nippon Shokubai). and 0.005 % by weight of phthatocyanine dye (EX Color 802K. 
maraifactwed by Nippon ShokubaO. and 



Example 2: 

[0067] Using an epcoty adhesive, the Urn formed in Example 1 was sandwiched between polymethytmethaaylate 
substrates of 1 mm thick, of which one surface was laminated with la 11m of 100 irm thick that had been prepared by 
depositing a near-Wrared-absoctxhg and electromagnetic ratfetiorvab6wbing layer of silver complex [rTQ/(efrer + pbt- 
irum)/lT0 > tfite incSceles a struct^ 

parent polyester. Thus was produced a near-infrared-absabing panel having the structure of Fig. 1-A, and its 
characteristics were evaluated. The spectral transrrittarx» curve dthfe panel fe 
olf percentage of tris panel was 97 %, and tte 



10068] Intoesarriemanher as in Example 1 except that triacer^ceTlulose (LT-35, manufactured by Daicel Chemical) 
was used as the casting polymer, a neaHnfrared^ibsorbing panel havmg the structure of Rg, 1-A was produced, and 
ite characteristics were evaliBted The near-infrared cut^ 
mrttance thereof was 70 %. The panel was goal 

Example 4: 



10069] 0.005% by weight of x^^2*S^W-&ws<mte\e,Q.m %byweightof pMliaJocyaninedye 
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(EX Color 801K. manutactured by Nippon ShokUai). and 0.001 % by weight of phthalocyanine dye (EX Color 802K. 
manufactured by Nippon Shotabaj) were dispersed In polymethyl methacrytate, and sheeted into a film having a.thtek- 
nes5 oi2 mm through melt extrusion. 

[0070] One surface of this f 3m was laminated with a fin (thickness: 100 um) that had been prepared by depositing a 
s near-Wrared^bsorbtng and electromagnetic racfiatioo-absorbing layer of silver complex [rTO/(£ir^er+platinum)/rro] on 
a transparent polyester. Thus was produced a near-infrared-absorbing panel having the structure of fig. 1-C. and its 
characteristics were evaluated. The near-infrared cut-off percentage of this panel was 97 %. and the visWe ray trans- 
Mllance thereof was 65 %. The panel was good. 

io Example5: 

[0071] 0.(»5%byweightolnickerr^^ 

(16), 0.01 % by weight of pMhatocyanine dye (EX Color 801K. manufactured by Nippon Shohubai). and 0.01 % by 
weigMrjf phthalocyanine dye (EX Color 802^ 

>5 acrylatei and sheeted irrto a film havirq a tn^ 

[0072] The Om thus prepared herein, and a fim (thickness: 100 jim) that had been prepared by depositing an elec- 
tromagnetic radiattoivabsorbing layer of saver complex [TTO/(sihrer + platmumyiTO] on a transparent polyester were 
laminated on a shape^eteWng layer. Thus was produced a rieaj-irifrare*absoibing panel raving the structure of fig. 
1-A, and its characteristics were evaluaied. The near-infrared cut-ofi percentage of this panel was 97 %, and the visMe 

20 ray transrrittance thereof was 64%. The panel was good. 

Example 6: 

[0073] 0.005 % by weight of (5-immonium dye of formula (13) and 0.001 % by weight of phthakwyanine dye (EX color 
as 803K.noiufaxtoed by Nippon 

thickness of 2 mm through melt extrusion. 

[0074] The fam thus prepared herein, and a Hm (thickness: 100 jun) that had been preparedly depositing an elec- 
tromagnetic ra<fetjon-sWekfr»g layer of silver complex [(gold + aTveryiTO - this indicates a structure composed of ITO 
and (silver + platinum)] on a transparent polyester were laminated on a shape-retaining layer. Thus was produced a 
30 near-irtoe<f-absorbrng panel having the structure of Bg. 1 -C. and its characteristics were evaluated. The near-infrared 
cut-oft percentage of this panel was 97 %. and thevrsiile raytransmrttajra^ 

Example 7: 

ss [0075] The fluorene coporyester prepared in Example 1 was mixed with 0.1 % by weight, relative to the copdyester, 
of di-imrnoniun compound dye of formula (13). 0.05 % by weight of nickel bis-12^err^1^etheneKfithiolatoand 
0.03 % by weight of phthalocyanine dye (EX Color 803K. manufactured by Nippon Shokubai) in chlorcform. and the 
resulting mixture was dried at room temperature and then at 70*C to form a firn having a thickness of 150 urn 
[0076] An electromagnetic radiatiOTKWe^ had been prepared by depositing silver com- 

<o plex [(gold + stoeryiTO) on a polyester fflrh, a "non-glare- and arrtireflection tflm. and Ihe near-inf rared-abeorbing f 9m 
prepared herein were laminated on an acrylic sheet having a thickness of 3 mm to produce a neaj-intnvecl-aJteorbrng 
panel having the structure of. fig. 1 -A, and the characteristics of the panel were evaluated. The spectral trararittance 
curve of Wspanel is shown in fig. 3. The near-infrared art-oHperce^ 
transmitl8nr» thereof was 60 %. Trie panel was good. 

« 

Example 8: 

10077] hmesamemarmerasinExant)le7exce^that0.1%byw 

In Example 1. of di-immonfum compound dye of formula (13), 0.05 % by weight of nickel bis-1^-dipherryl-U-etirerie- 
» eclats and0.05%tjyweigWdphlhalocyar^ 

a near-hfrared^bsorbing panel was produced, and its characteristics were evaluated. The near-infrared cut-off per- 
centage dlhfe panel was 95% and the vi^ 

faannple9: 

65 

[0078] In the same manner as in Example 7 except that 0.15 % by weight, relative to the fluorene coporyester obtained 
in Example 1. of dHmmonium compound dye of formula (13). 6.05 % by weight of nickel bis-1^-tfphenyl-1.2-ethene- 
cfihictatearKl0.03%byweigMd Color 803K, manufactured by Nippon Shokubai) were used. 
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a near-infrared-absorbing panel was produced, and its characterises were evaluated The near-infrared cut-off per- 
centage of this pane) was 97 % antfthe visible ray transmittance thereof was 60 %. ThB pane) was good. 

Example 10: 

10079] Inthe same manner as in Example 7 exce^ 

in Example 1. of di-immonium compound dyeofforinila(13)arri0.05%byweigmd 

803K, manufactured by Nippon Shokubai) were used, a near-infrared-absobing panel was produced, and its charac- 
teristics were evaluated The near-infrared cut-off percentage of this panel was 97%, and the visible raytransmittance 
thereof was 60 % The panel was good 

Example 11: 

[0080] In the same manner as in Exarrple 7 except that triacetyl ceibk^ was used as the casing polymer and that 
0.1 % by weight relative to triacetyl cellulose, ol cWmrrcrium compound dye of formula (13), 0.05%by weight of nickel 
bfe-12<fiphenyt-1^thaie-cfthk>lal6 and 0.03 % by weight of pHhaJccyanine dye (EX Color 803K, manufactured by 
Nippon Shokubai) were used, a near-infrared-abscxbing panel was produced, and its characteristics were evaluated 
The near-Wrared cutoff percentage of this panel was 97% and the vis^ ray transm 



[0081] hi the same manner as in Example 7 except that triacetyl cellules was used as the casting polymer and that 
0.1 %by weight, relative to triacetyl cellulose, of cWmrnorium compound dye of formula (13). 0.05 %by weight of nickel 
bfs-1,2-cfpherryM.2-etheri^^ and 0.05% by weight of phthalocyanine dye (EX Cokx 803K. manufactured by 
Nippon Shokubai) were used, a near-infrared-absorbing panel was produced, and its characteristics were evaluated. 
The near-Wrared cutoff percentage of this panel was 97% and the visi^ ray transn^ 
panel was good 

Example 13: 

[0082] In the same manner as hExairple 7 except that tn^ 

0.15 % by weight, relative to triacetyl cellulose, of cWmmonium compound dye of formula (13). 0.05 % by weight of 
nickel bis-l^-cnphefiykl^-ethene^fthiolate and 0.03 % by weight of prrthak>cyanine dye (EX Color 803K, manufac- 
tured by hfippon Shokubai) were used, a near-infrared-absorbing panel was produced, arid its characteristics were eval- 
uated Tte near-infrared crt^ 
The panel was good 

Example 14: 

10083] In the same manner ash Example 7 except that triacetyl cellutose was used as the casting polymer and that 
0.15 % by weight, relative to triacetyl cellulose, of tfhimrnonium compound dye of formula (13) and 0.05 %by weight of 
pbthatocyanine dye (EX Color 803K. manufactured by Nippon Shokubai) were used a near-infrared-absorbing panel 
was produced and its characteristics were evaluated The near-infrared ctrt-c^ 
the vis^ ray transmittal© the^ 

Example 15: 

[0084] Inthefluorenecorxxyesterthat^ 

to the coporyester. of cWmmonium dye of formula (13), 0.075 % by weight of nickel bis-1 ,2-diphenyM,2-elhenedithi- 
olateaixJ 0.045% by weigttdpnthaloc^^ 

siva polyester film (manufactured by Dia FoJ) was coated with the resetting dispersion and dried The resulting f3m had 
a thickness of 50 urn. 

[0085] Apart from the fBm of 50 fun thick prepared above, further prepared were an elecfromagnetic rerfiation-shield- 
ing fftn (thickness: 50 um) having a deposit layer of sihrer complex [IDIXO (manufactured by dernrtsu KosanjysS- 
ver/IDIXO - this indicates a structure of silver as sandwiched between IDIXO] formed on a polyester film, and an 
artoeflectjOTflraarrt a shapes 

atfon-shieWing fibn was attached onto the both surfaces of the shape-retaining substrate in such a manner that etec- 
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trades ctxjH be rrounted on thereat 

attached onto one surfew erf the laiiinaie.Rna^ 

mate. Thus was produced a near-into^ 

Fig. 1-A, and te characterise were evaluated The ^ 

near-Wrared cutH^ percentage d tWs panel was 97 %, and trw 

was good. 

Exarnpte16: 

[00B6] In the same manner as in Example IS except thai a potymefhyl methacrylate sheet having a thickness of 3 
mm was used as the shapwetaWng substrate, a near-inlrared^bsorbing. electromagnetic radiattorhshiekfing panel 
was produced. The near-infrared cut-off percentage* this pam^ 97 %,ard to 
vras 60%. The panel was good. 

Example 17: 

10087] mthesamemannerasmr£xairi>le15exce#^ 

as the shapMetaWng substrate, a near-infrared-absorafrig. electromagrastie radiafion-shieWing panel was produced 
Tne near-iifrared r^ertege d tWs panel wk 
■ panel was good. 

ExamplBia: 

[00881 mmesarr»manre»asinExample15excetf 

in Example 1. of nickel Ks-l^-dirAenyl-l.a^theneKlithiolate and 0.08 %by weRjht of phthalocyanine dye (EX Color 
803K. manufactured by Nippon Shokubai) were used a near-intraredabsorbing, electromagnetic rarfatwvshieUing 
panel was produced, and te characteristics were evaluated. The near-infrared cut-off percentage of this panel was 97 
%, and the visible ray traremrttance therecrf was 60%. The panel was good 

Example 19: 

KI0891. In the same manner asin Example 14 exceotthat^D^ 

DentaKbgvo)wasusedasthetrareparert near-infraredabsorbing film and that methyl ethyl 

ketone was used as the solvent for Dispersing the resin and the dyes, a near-irrfraredabsorbing, efectrorragnetic ratfi- 
attocvsWekftig panel was produced The near-infrared cut-off percentage of this panel was 97 %, and the visible ray 
transnittan<Mtherertwas60%.Ther^elwasc^ 

Example 20: 

10090] h the ffuorenecepc^er that had be^ 
totJwapcfvester.ddHmmrjni^ 

and 0.06 % by weight of phtriak)cyarine dye (EX Color 803 K. manufactured by ttfppon Shokubai). An adhesive polyes- 
ter f 3m substrate (M100. manufac^ed by Toyoto) was coaled wfth the resu^ Thus was pro- 
^anear-Wraredab^ 
Wer is shown in Fk> 5. Trie r>ear4rifrared art^ 
thereof was 60%. The fitter was good 

Example21: 

10091] h1hesamemajinerashl=xar0e2O 
inrjthyleneclilwHeyritel^ 
Thertearirtoedoit^pa^ 
vrasoood 



Example 22: 

10092] In the same manner as h Example 20 except that 0.40 % by we/cM relative to me fl^^ 

obtained in Example 1. of ctHmmonium dye of formula (13), 0.10 % by weight of nickel Ws-1^-o1pneriyl-1.2-ethene- 
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drthktete and 0.05 % by weight of pnthalocyanine dye (EX Color 803 K, manufactured by Nippon Shokubai) were used, 

anear-irrlrared-absrjrt^taterw^ 

ible iray transmrHarice thereof was 60 %. The liter was good. 

Example 3: 

{0093] In the same manner as n Example 20 except that 0.50 % by weight, relative to the f luorene copdyester 

obtained in Example 1. of cWmrnorium dye of formula (13). 0.15 % by weight of nickel rjjs-U<f^enyt-1^-eihene- 

dHhiolate and 0.08 % by weight of phthatocyanhe dye (EX Color 803K. manufactured by Nippon Shokubai) were used. 

artear-infrareoVabsofbingra^ 

Me ray transrnittance thereof was 60 %. The filter was good. 

Example 24: 

[0094] The f luorene copolyester that had been prepared in Example 1 was mixed with 0.6% by weight, relative to the 
coporyesler, of nickel txs-1 ,2-olpbenyf-l ^-ethene-drthiolate, 0.1 % by weight of phthalccyanine dye (EX Color 801 K. 
manufactured by SfiokubaiT an^ 

pon Shokubai), and dispersed in methylene chloride. An adhesive polyester fim (A4100 of 0.125 mm thick, manufac- 
tured by Toyobo) was coated with the resulting dispersion, and dried at 120'C. The resulting film had a near-infrared- 
absorbing layer d 0X)1 mm tftck formed thereon. 
[0095] Tne thus-prepared. r>earirrfrare*8b^ 

a near-infrared-reflecting layer thereon. The glass sheet had a murWayered structure of zinc aride/sBver/zinc awte/s2- 
verftinc oxide, in which the silver thickness per one layer was 130 A. Thus was produced a near-irrfrared-sWekSng 
panel having the structure of Fig. 1-B. The spectral transrnittance curve of this panel is shewn in Fig, 6. The near-infra- 
red cutoff percentage Ms panel was 97%, 

Example 25: 

[0096] The fluorene coporyesler that had been prep»edmExarnple1 was nixed wrttiM 

copolyester. of nickel bis-1^^phenyl-1J2-eaienedahiolale. 0.2 % by weight of pWrsbcyanine dye (EX Color 801K, 

maniilactured by Nippon Sfnk^ 

SholafcaO ard 2J % by weight d dHmiriori^ 

polyester film (A4100 of 0:125 mm thick, marajfaxtured by Tr^cbo) was coated with the resuf^ 

at 120'C The resulting film had a near-irrfrared-absorbing layer of 0.01 mm thick formed thereon. 

[0097] The thus-prepared, near-Wrared-abscrting film, and a transparent conductive film having a near-Wrared- 

reflecting layer (mo. manufactured!^^ 

ness of 3 mm Thus was produced a near-infrared-shieldhg panel having the structure of Fig. 1 -A. The spectral trans- 
rnittance curve of this panel is shown in Fig. 7. The near-infrared cut-off percentage of this panel was 97% and the 
visfcle ray rransmrttance thereof was 60% The panel was good. 

Corrparative Example 1: 

[0098] The fluorene copolyester that had been prepared in Example 1 was dsperaedh methylene cfto^ 

5.5%bywekjhUe1ativetothea>poryest^ 

1.5%byweigHofphthaJocyarwie(tye{E^ 

(A4100 of 0.125 mm thick, manufactured by Toyobo) was coated with the resulting dispersion, and dried at 120'C. The 
resulting fhn had a near-infrared-absorbing layer of 0.01 mm thick formed thereon. The spectral transrnittance curve. 
G, of this firm is shown in Fig, 8. The film had a high near-infrared cut-off percentage of 98 % but had a tew visible ray 
transrnittance of 25 % Therefore, the fim was not good. 

Comparative Example 2: 

[0099] The fluorene copofyester that had been prepared in Example 1 was dspersed in methylene chloride along with 
0.05 % by weight, relative to the copolyester, of nickel bis-1.2-<rpr)eriyM.2-ethene-<5th^ prepared in Example 1, 
0.01%byweichtof phthalocyaranedye(EXColor801K % by weight of 

phthalocyanine dye (EX Color 803K, manufactured by Nippon Shokubai). An adhesive polyester Htm (A4100 of 0.125 
nrothicKnranufa^edbyTcyctoo)wascotf 

a near-infrared-absorbing layer of 0.01 mm thick formed thereon. The spectral transrnittance curve, H, of this film is 
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shcwninFig.8.ThefarnhadahighvisMeraytr^^ 
55 %. Therefore, the 13m was not good. 

Comparative Example 3: 

[0100] The fluorene copolyester that had been prepared in Example 1 was mhed with 2.0% by weight, relative to the 
copolyester, of nickel bis-1 .2-diphenyM ^-ethene-dthiolate prepared in Example 1, 1.5 % by weight of prrthalocyanhe 
dye (EX Color 803K. manufactured by Nippon Shokubai) and 4.0 % by weight of dhirirnormrm dye of formula (13). and 
dispersed h methylene chloride. An adhesive polyester film (M100 of 0.125 mm thick, manufactured by Toyobo) was 
coafedwiththeresulftigdispersic«i.ar)dd 

mm thi* formed thereon. The spectral transhtttance curve, I. of this f3m is shewn in Ro^ 8. The tlm had a high near- 
infrared cut-oil percentage of 98 % but had a low visible ray trartsmittaoce of 40 % Therefore, the film was not good. 

Comparative Example 4: 

I0101J The Jluorene copolyester that had been prepared in Example 1 was mixed wrm 0.05 % by weight, relative to 
the copolyester. d nickel bis-1 ^-<fiphenyt-12-ethene-dithiolate prepared in Example 1.0.01 % by weight ofphthalocy- 
amne o> (EX Cc4or.803K, nranulactured by 

(13). An adhesive polyester Urn (A41 00 of 0.125 mm thick, manufactured by Toyobo KK) was coated wflh the resulting 
oTspersion, and dried at 120 , C. The resulting film had a near-mfrared**sort^ 
The speclral tansmittance curve. J. d this to 

but had a low near-infrared cut-off percentage of 70 %. Therefore, the fftn was not good. The data obtained herein- 
above are summarized in the following Table 1. 
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Table 1 



Examples 


Formation of Near- 


Visible Ray 


Near-lnfrarwl f*i rf-Off 




Infrared-Absorbing 


TransnyttancG (%) 


Percentage (%) 




Film 






2 


Casfing 


70 




3 


Casting 


70 




4 




65 




5 


Mf>lt Prlnrahn 
McHCAUU5JUfl 




97 




Mm extrusion 


65 


97 




Casting 


60 


95 




Casting 


62 


95 


9 


Casting 


60 


97 


10 


Casfing 


60 


97 


11 


Casting 


63 


97 


12 


Casfing 


60 


97 




' ~ 


63 


97 




asting 


60 


95 


15 ■ 




60 


97 


16 








17 


Coating 


60 


97 


. 18 


Coating 


60 


97 


19 


Coating 


60 


97 


20 . 


Coating 


60 


. 97 


21 


Coating 


60 


97 
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22 


Coating 


60 


97 


23 


Coating 


60 


97 


24 


Coating 


63 


97 


25 


Coating 


60 


97 


Comparative 
Examples 








1 


Coating 


25 


98 


2 


CoaBng 


85 


55 


3 


Coating 


40 


98 


4 


Coating 


82 


70 



INDUSTRIAL APPLICABILITY 

[0102] Ashasbeendescrtoedindetaihereir^^ 

near-infrared-absorbing ram or a multi-layered neaHrteed-absofbing panel, which comprises an absorbing layer o» a 
near-infrared-absorbirtg dye as dispersed in a transparent polymer material. The film and panel ateorb near-infrared 
raysasemrttedbymo^outrjutdevi^ 

etration of the rays through the Hm, thereby preventing rerrote-ccntrol infrared communication ports that employ the 
rays faffirigwrlhh an infrared rang^ to appliances to be 

controlled by these remote-control devices from maHuxAjnmg. In addition, they are used for detecting forged cash 
cards, ID cards, etc 

BRIEF DESCRIPTION OF THE DRAWINGS 

10103] Rg.1shovresorroeirtxxfim^ 

fi£ 2 shows Jhe spa^ tansmU^ 

of 1he panel ol Example 7; Fig. 4 shows the spectral transmittal 

srxcbal transmtJance ciro of the 

Example 24; Fig. 7 shows the spectral fjansirirtanw curve of the pa^ 
rrittance curves of the films of Comparative Examples 1 to 4. 

Claims 

1. A multi-layered, near-irrfrared-absorbing film or panel, which comprises an absorbing layer of a near-infrared- ' 
absorbing dye as dispersed in a transparent polymer resin. 

2. AneawnfrarerJ-absoir^ 

ymer resin in a solvent in a casting method or a coating metJxxl or from a meH 
resm in a melt extrusion method, or from a uniform mixture of a near-irto^ 
polymerization method of porymer^andsoBdifykigit 
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3. The multi-layered, neaf-Wrared-abspibing fibn or panel as claimed h claim 1 . wherein the absorbing layer is a 
transparent pbsfic fflm as formed through vapor cleposition of a near-hfrared-absorb^ 

metal oxide or a metaJ salt. 

4. The multi-layered. near-Wrared-absorbing f 9m or panel as claimed in claim 1. wherein the absorbing layer is a lam- 
rhate wrnposed of plural layers ot at least one or nxae selected fromthe tans o» claim 2 or 3. 

5. 7heniilli^ed.near4rifrared-absab^ 
Mrared-absaoingfrlmofc^ 

layer, a shapeH-eiaining layer and an litravidet-absorbing layer. 

6. The multi-layered, near-hfrared-abscrbingfamapane^ 
tarceproflerssiichthatlhevisMeraytrar^^ 

isr»thigf»than5%,viihenthenear4r»hare* is laminated with a radiation-resistant glass 

sheet capable of reflecting heat radiations. 

7. A neaj-irifrareo^-absorbmg film comprising a near-infrared-abscxbtrxj dye, wherein the dye is a mixture of at least 
one or rnore selected from prrthalocy^^ 

eraJ formula (l).arxlaranatKoS-hwic^ 




(1) 



wherein RDi and RDa each represents an alkytene group te^ from 1to4earbcm atoms, anarylp 
groupk a fhwrrne atom or a hydrogen alon^ 




wherein RD 5 to RD, 8 each represent an alkyt group taving from 1 to 10 carton atoms; ar^^ 
vaJentorcfrvaIertajwoaw^isa<^ 
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wherem RD 5 to K) w each f epr esert an afcyl group having from 1 to 10 carta* atoms; arxiX represents a rr»re>- 
vatent or divalent anion, which is a counter-ion for neutrafekiglhefoitotion. 

8. Thenear-irrlrajed-absorb^ 

wUh a polymer resin in a solvent, the rrtryrr&resmrjeing a polyester resin as cq 
or more of at least one selected from aromatic dots of general formulae (4) to (9): 




14) 



wherein represents an alkyterte group having from 2 to 4 carbon atoms; Rj, 1%, R, and R5 each represent a 
hydrogwatom. cr analkyl. aryloraralkylgrotpr^ 




(Rn)k 

wherein ^represents an alkytenepjouphawV^ 

a hydrogen atom or an aJI^ aryl or ara^ gjoup ha^ 

different; and k represents a riaturaJnuniberof froml to 4: 
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H0R 12 -<>^|^_>O-R 12 OH 



O 



wherein B, 2 represents an alkylene group having from 1 to 4 carbai atoms; R, 4 , R 15 and Breach represent 
a hydrogen atom, or an alkyl, aryl a aratkyl group havir^froml to7cart^aton^andthesemaybethesan»or 



"to 



RisOH 



wherein R„ and R 18 each represent an alkylene group havirgfrom tto4cartw atoms, aixt these may be the 
sameorcfifferentRwarriF^each 

7 carbon atoms, and these may be the same or cfflerent arKtlandmeachrepresertaratoralnuirto-offromI 
. to8: 



R|2 ^26 ,R 2 < 

KOR 21 --O^WQ-0-R 21 OH 

R23 ri R?5 



n 23 "25 

(R 27 )n 

v^einf^ represents an aP^ene group having from 1 to 

represemahydi^enaton\cranalkAa^ 

the same or afferent; and n represents a natural number of from 0 to 5: 



n 3T\ ^29 J^23 

hor 28 -o-0^"O h:> " r 260h 

R32 R 30 



wto^nRa represents an alk^ 

group having from 1 to 10 caibon atoms, and thesemaybetrwsanworcSffere^ 
resent a hydrogen atom, or an alhyl. aryl or ararfcyl group hawing from 1 to 7 ca^ 



9. The near-infrared-absorbng f 3m as claimed hdaim 7 or 8, which is formed in the poKmenzation method of clam 



10. TlieniilWayered,near-infraredflbsorbing 
claims 7, 8 or 9. 
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Fig. 3 
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Fig. 5 
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Fig. 6 



40 



















































■I 






v. 







400 600 800 . 1000 1200 - 



Wavelength 



EP08M 620A1 




Wavelength 



EP0 894620A1 



Fig; 8 
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